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ABSTRACT
The following contains the results of a study from my action research project that seeks
to better understand how my own teaching practices have changed over the course of a year and
my application within the classroom. The study focuses on three research questions: How has my
incorporation of culturally responsive pedagogy changed since I started teaching? How does my
teaching reflect best practices for high school science? And how has my implementation of
inquiry-based learning changed since I started teaching? This research does not seek to evaluate
how well I made use of the concepts within these three categories, rather, to better understand
how they were and are being utilized over time throughout the student teaching experience of the
MAT program. The student teaching practice is meant to be a reflective time of growth and
learning within myself and my future. The results showed an increase in the planning,
implementation and use of culturally relevant pedagogy, evidence-based practices, and scientific
inquiry. Ultimately, however, the conclusion reveals that there is a lot of learning left and to do
implementation that I will carry with me into my career as a teacher and educator of youth.
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Chapter 1
INTRODUCTION

Dedicated, passionate, and eager are words that have been used to describe myself as a
person. I describe myself as one who looks forward to embracing the future while having a good
grasp of my past and how it has shaped me. Growing up in Eastern Oregon, gave me very
different views and skills than others that were less fortunate. This different cultural experience
has given me insight into the minds of opposite individuals and like minded in one. My love for
the outdoors and caring for livestock was fostered through farming and hard work. This lifestyle
has also given me an appreciation of what is put on the table and the roof over my head. Through
these interactions my passion for Biology grew and flourished.
This slower way of life as I grew up really gives me an appreciation for the little things.
Having to drive long distances to sporting events and other activities made me appreciate the
Western side of the state. Growing up this way didn’t feel odd or unordinary. Knowing how to
preg check a cow, or grow a garden was an everyday chore. When I moved to the Western side of
Oregon to go to college I was amazed and confused at the speed of life. I noticed little things
were forgotten and underappreciated. The selfishness not only to others but the land around them
was upsetting. Telling individuals where I was from and them not having a clue even when they
were from Oregon really made me question what we were teaching in schools. How can a child
go through an Oregon classroom and have no clue about what lies over the mountains in their
own state. The thought of my peers at the time complaining when we made a couple hour bus
ride to an event was astounding to me. This gave me insight into the experiences we grow up
with that shape us into who we are today.
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Teaching Goals
Good teaching is about having enthusiasm for your subject while visually and verbally
communicating concepts with others. We need to help students understand how important
reading, writing, collaboration, and inquiry are in life, not just school in order to meet their own
goals as a human. A majority of students currently have a bias against Science and Mathematics
due to upbringing as an adolescent and misconceptions. These concepts are then misinterpreted
and blown out of proportion because we cannot understand the big picture. Incorporated practical
skills into the classroom that can be translated across discipline and into life is what we need
them to understand.
The inTASC standards my goals relate to are standard three which mentions creating an
individualized supportive learning environment that encourages interaction, engagement in
learning, and self motivation. Learning styles or the way we learn has been a topic of discussion
for many of my schooling years. I would often hear friends say they cannot learn from a certain
teacher because they are a “visual learner” or need to do something with their hands in order to
learn. Although they might not be wrong in some regards, this was an excuse that was overly
used by students and teachers alike. Personally, my best learning did come from hands-on
experience and making mistakes. Although in an alternate universe where possibilities may be
endless, many factors should be taken into account and placed in a personalized plan according
to each student. Everyone wants to feel wanted, creating this within the classroom for students
will better support learning for everyone.
The second and third inTASC standards that align with my axiology as a teacher and
person are number nine and ten. Reflecting on my own practice and finding ways I can improve
is nothing new to me as an athlete. Taking criticism and turning it into a lesson is a skill. Doing
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this to improve teaching that caters to the needs of my students will be crucial for the success of
teacher and pupil. I value what I do in the classroom and the mentorship I can and will provide to
students. Seeking opportunities to help each student to their fullest potential while helping create
a positive knowledge of self is key. The hard work and accomplishments I have been blessed
with through my time in athletics and academics has opened my eyes to who I can become and
also what I feel can be instilled in others. I will take responsibility for each student's learning and
hope to instill in them the same motivation through casting a wide net when seeking help for all
students.
Reflecting on what is working and what needs improvement is a continual developmental
process that will take place in my practices. Making sure I am always acting as though all eyes
are on you because they are. Knowing that the learning of another human being is in your hands
and your responsibility is a big task with a lot of weight on your shoulders. Teaching morals and
ethics from a leadership perspective through demonstration and kindness will resonate with
students. Admitting when I am wrong and standing up for what is right is all I and any other
homosapien can ask for. It is a big task to have the fate of your kids in another's hands. I hope to
bring a calmness and sense of security to families and students alike through best practices used
in my classroom.
Strategies to Meet Goals
As educators we often find ourselves looking at our classroom, whatever it may be, from
a quantitative perspective through real data to make decisions. This is a great way to reflect on
practice and make changes where necessary. This is not the only size that fits all solutions that
can be put in place to make a difference for everyone. Creating a culture of trust and honesty
among all students and educators to bridge the gap between fear of failure and portraying needs
when necessary is something that can be built. Promoting equity and uplifting students when
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they have struggles can inspire students to do and be better. Helping students acknowledge
where they have come from and what they are capable of in order to create self awareness will
increase motivation in the classroom.
All individuals create a different reality based on experiences and relationships they
create throughout their lives. Knowing how impactful you can be as a teacher is essential for
growth and recognition of the world around you. “Why do they focus so much on what students
fail to learn, rather than on what they are learning” (Smith, 1992, pg. 1). Life is all about
gaining knowledge, whether it's from the ones we surround ourselves with or the activities we
engage in. Every second our brain is synthesizing ideas and it is up to us to interpret them. The
image of ourselves is greatly influenced by the “things” we feel are important. As educators we
need to make sure these are the right influences for the crowd we are speaking to. As we teach
students what we are experiencing through our reality we need to take into account that many of
them may have a different perspective on that same learning.
Instead of focusing on achievement and performance goals to show success we should be
putting attention towards mastery goals. This would give us as educators a chance to see what
students think of themselves and their learning. Giving students more scaffolded assignments as
they need and providing freedom to move at their own pace with a long term goal. Each long
term goal can be different with the same grade being given even if more mastery was shown
from student to student. This student centered approach will give more choice and result in
motivational success. The realization of self capabilities can then take the place of how far one is
willing to push themselves.
Instead of just giving them information, a big part of changing pre-existing notions is to
show them why. As I gain a deeper understanding, emphasis has been put in the wrong areas in
the system we have made. Creating that common reality in order to help the students relate to the
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questions I am asking is necessary. Graduation numbers and passing rates are the main extrinsic
factors that weigh on educators right now. Because of this, a shift has and always will take place
towards having a high test score instead of mastering a skill. Students learn when they are
interested. Sometimes they're learning amoral, social behaviors from their peers or anything that
they find more interesting than a test-oriented system designed to cater to the few.
In order to promote learning throughout the classroom it is essential to create an
environment where everyone feels accepted and feels as though they are part of the group.
Creating our classroom as an inclusive club will help build on this direction of placing
individuals in the right environment to have a choice in who they learn with and what they learn.
Generating good experiences will have a positive outcome on our perception of self and others.
It is important to allow student perspective to be heard and taken into account in your material
that you present. As an educator, giving students something to grasp on to can be very
motivating and help with behavior. Without doing so we are never able to make the neurological
connection that comes with our perception. This puts into perspective how important the
classroom environment you create for your students can impact them. Designing an environment
where all students can complete the weak connections and strengthen the strong ones is what we
need to replace learning styles with.
My solution to this is getting to know your students. Making relationships is an overused
analogy that is becoming more clear as I progress in this profession. The importance of this has a
deeper meaning than just making relationships. It is asking to learn how to start a relationship
and continue to build. It is asking to find where individuals are within the struggle of life. Lastly,
it is asking to look from a qualitative perspective at why individuals see reality the way they do.
Creating a positive metaphysical environment where students can not only explore content but
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also themselves will have a strong place in my room. Looking deeper into the students’ lives and
building that ever lasting relationship to send them off into the world knowing someone cares.
Goals for Student Learning
School has been an important part of my life ever since I can remember. My mother
earned her Doctorate and aunt was a presence in the high school instilled characteristics of a
teacher from my beginnings. From the time I knew what money was I started saving for college
to become something of myself. Attending college was more of my parents' dream for me when
it started. As I have progressed and grown, school has shown me knowledge that nowhere else
can provide. The rigor and sheer intensity of the courses has opened my eyes to what I really
want to become. At graduation in the fall of 2019 I received a gift that has brought me back to
why I love education. It was a framed quarter with a letter. This coin was the first one I put in my
piggy bank at the age of two and a half. After hearing this story hundreds of times at every
family event I realized, this was my calling. Showing others that anything is possible. Now this
might sound cliche and not everyone will attend college or have the opportunities I did. I realize
this but I also recognize that there are many children in this world that need help and guidance
throughout their young lives in order to stay on track.
What we know about ourselves has come from how others view us as an individual. This
starts when we are young, then slowly fades as we grow older. This understanding of who we are
relies solely on who we think we are and who we see ourselves becoming. We pride ourselves on
preparing students for real life situations without ever showing them or relating to the
experiences they have. We tend to present our own views instead of digging into each student
and relating to them. Through our experiences we learn that life is about making the person in
charge happy instead of shaping reality into one that makes sense for you. This said setting those
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hidden expectations and making sure everyone is aware is a high priority to maintaining your
classroom harmony. Creating a common reality within my room by setting clear and concise
expectations, using a common language for all and providing examples of what finished
products should entail will be a staple in my room.
Learning from others is an essential part of becoming better as a person and student.
Observation is a key principle in learning and growing as an individual. Providing structure for
these young adults as they grow and wonder for themselves will help them mature. Essentially,
the structure we provide is what they will take with them as they mature and develop. I feel it is
important to give students the opportunity to question instead of believing everything that is
given to them. Making kids feel wanted and showing them that they are great even if they do not
have the same beliefs and principals as me. Learning occurs when a person demonstrates an
understanding of the concept. Building that understanding comes from questioning the how and
why. Erecting a space that promotes questions and analysis of reasoning is a formative check for
understanding while integrating oral practice and recall of information. Demonstrating
understanding through making a claim and having evidence to back it up is all I was looking for
as I made my way through religious and personal struggles growing up. As I have matured,
having the mental capacity to see beyond right or wrong has resonated with me and developed
my awareness of others' needs and importance of perspectives.
Being able to memorize and repeat should not be the goal we are setting for our youth.
Incorporating the material into everyday life and taking advantage of the many different
perspectives and experiences of our teachers should be the goal we are striving for. Learning
from mistakes and teaching successes in order to make the world a better place for the next
generation is the ultimate. If we are able to see the world through their lens on life, then maybe
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we will be able to understand how they best learn. When we understand ourselves we can then
begin to understand others.
Choice and competition have become the never ending war that fuels our minds. Parents
want what is best for their kids. As the wealth gap grows, choices are more abundant than ever.
A driving force in this choice is the use of technology in the classroom. Providing these
technological advantages as an institution you are more likely to gain children that are motivated
in the classroom, thus resulting in high test scores and attendance. I acknowledge that all
students should be exposed to the same curriculum in order to move society forward at the same
rate. We know that not all students learn at the same pace due to previous experiences and many
other variables. Knowing this, not allowing children to spend more time than was planned on a
certain idea is going against all the research that has been shown.
Conclusion
As a biology major you come to the understanding that life is about two things, care of
self and reproduction. Passing down traits to the next generation is the apex of living according
to evolutionary scientists. This comparison to others is inevitable due to the hard wired fact that
being better than the next is what drives humanity and every living species. Also knowing that
the ever changing environment we live in is a constant that we can count on. As humans we have
put a corner on this idea and harshness by allowing for more than these two concepts to envelope
who we are. Complicated, mortal and civilized are the real drivers we as people need to hang on
to each day.
As educators we have been put under strict rules on how much material we need to cover
instead of moving at a pace that students are able to learn. You must be able to climb the tree
whether you are a monkey or a whale is a visual I have seen repeatedly. As I get older I am
beginning to understand how absurd this idea is. I would agree that in order to become relevant
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you must pass tests and meet the standards that have been set to progress as a society as a race. I
understand that not everyone will fit this mold. Our current system is very hard to differentiate
in order to fit the needs of children that we see as one species who should all be held to the
same. We know that we are all different yet uphold each other to the same benchmarks. Fitting
the cog in the ever turning wheel may not suit each person's needs or desires. Allowing leeway
to explore the world around you while providing steps to climb the tree is crucial.
As a society we are so fixed on keeping our kids safe that we never allow the chance to
make a mistake or fall. The tumbles that we have when we are young shape us by how we
rebound from them. The world is a hard, cruel place. Learning to stand back up and fight back is
an under-appreciated skill that has been taken away today. As much of the problem falls on
teachers, parents are also to blame. The world demades so much of us that we are never able to
step back and reflect on who we are and what we are providing that nourishes the very children
we are bringing up. This fast pace of life takes me back to the farm and wonder where we have
gone so wrong.
If we can instill in ourselves as the role model to always act as though someone of
importance is watching we can instill this in our students. As educators we really do have
individuals watching us at all times. Students, administration, mentors, colleagues, and parents
are all looking over our shoulders. Learning to deal with this pressure is a trait that can be very
useful for students as well. The system we have created and still use caters to those who thrive
in an environment where every step is meticulously planned. We see many students miss a step
or two and never reach the top stair. This set back can be devastating to most who feel as though
they are following the steps closely yet do not make it to the top. As a whole, finding ways to
account for students who need the extra boost. Instead of letting the top of the tree be the end
goal for everyone. We need to let the student themself choose what they feel they can
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accomplish. Letting the child have choices in their educational decisions will promote more
ownership and engagement in their educational success.
Throughout this paper and in the research study I will examine culturally relevant
teaching in a science classroom. This section will investigate how this affects English language
learners and how to better support them through different teaching methods and strategies. The
following section addresses best practices for teaching high school science. In this section an
explanation about what best practices are and how to use them within the classroom. Knowing
the students’ strengths and weaknesses within the room is essential to providing support and
feedback to students. Incorporating inquiry-based learning within science teaching is the final
section of the next chapter. Project-based learning with a hands-on approach where students
learn through experimentation and trial and error is an emerging practice that is newly emerging
in science. Student led classrooms where students take ownership of their learning within the
subject is also talked about here. I also mention how scientific knowledge is gained through
academic language and scaffolding. These are all opportunities to support students within their
own learning environment in my science classroom.
Chapter 2
LITERATURE REVIEW
Purposes and Objectives for the Literature Review
My purpose in this review of the research was to discover how teachers and researchers
have looked at effective teaching and teacher growth in their discipline. I searched for research
on differentiation because it is important to meet the needs of all students in my classroom. I
also searched for studies on inclusive learning environments and evidence-based practices in
middle and high school science because every student should feel supported and safe socially
and academically and to ensure that my pedagogy is supported by research for the best
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educational experience. Additionally, because I would be studying my own practice and focusing
on scientific inquiry with the intention of comprehension, I looked for studies that indicated the
kinds of instruction that are effective for engagement in student-centered learning approaches
and diversity within the classroom. This literature review addresses my knowledge of these
concepts as a foundation for my understanding to set goals and grow from my own teaching. I
especially looked for research that described effective strategies for each area and gave examples
of how it might work in a classroom. Application of this research was an essential part in
building my own knowledge base for this project.
Procedures for the Literature Review
I selected literature for this review based on several specific criteria. Research on Science
teaching was included if it contained the following descriptors: differentiation, inclusive
education, instructional strategies and diversity. This search yielded 15,000 sources. In order to
narrow my findings and make them more specific to this research project, I then focused my
review efforts on articles that discussed science teaching in high school. Articles were primarily
included if they were less than 10 years old, preferably since the transition to the NGSS 12
standards in 2014. From there, I looked for articles that supported sub-themes that emerged from
the major articles in my literature review.
In order to integrate the literature review, I developed a graphic organizer that separated
the research into these sub-themes: 1) culturally responsive pedagogy, 2) scientific inquiry, and
3) evidence-based practices. For these sub-sections, I initially searched the EBSCO database and
Google Scholar. For articles that met the keyword criteria listed above, along with conducting a
search for books in the database of the Hamersly Library at Western Oregon University. After
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finding these books and articles, I hand-searched their reference lists as sources to find additional
related articles and scientific journals.
In order to integrate the literature review, I developed a coding protocol and
corresponding separation of research into the major themes: culturally responsive pedagogy,
scientific inquiry, and evidence-based practices. I read each article to determine how it fit within
these broad thematic categories, and then, through a process of reading and rereading for salient
features of each study, I determined the subheadings in the literature review. My intent was to
start with a broad treatment of each theme and then to systematically reduce broad
understandings of pedagogy to specific understanding of how these themes are present in
research about teaching science at the high school level. The sub themes under the major theme
of culturally responsive pedagogy are: 1) Differentiation, 2) English Language Learners (ELLs),
3) and non-ELL minorities. The sub themes that emerged with evidence-based practices are: 1)
Generally effective best practices, 2) Best practices for ELLs, and 3) Best practices for providing
feedback. The sub themes that emerge from studying scientific inquiry are: 1) teaching scientific
inquiry through project-based learning, 2) student centered approaches to learning, and 3)
scientific knowledge through academic language.
Research Studies
This research study combined strands of complementary research literature, centered on
three sub-themes. Second, I consider research on English Language Learners because they are
the largest growing population of students. Finally, I looked at research on teaching science to
minorities who are not ELL, particularly low-income populations, because this is an
often-overlooked category where a vast amount of diversity is often ignored.
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Culturally Responsive Pedagogy
Teaching to meet the students' needs is the most important part of the job. Identifying
strengths and weaknesses through observation and assessment for each student in the room is
necessary for accommodation. Many studies have shown that the numbers and percentages of
culturally, ethnically, economically, and linguistically diverse students are increasing in our
classrooms. Yet, frequently students are being taught as if they all have the same culture, prior
knowledge and experiences when they clearly do not. At the same time, most teachers in the
United States are middle class, monolingual English speakers. Because of the limitations of the
teacher, students are typically required to communicate solely in English as well. To ensure that
our content stays relevant, engaging and interesting to our students, science teachers must ensure
they are using culturally responsive pedagogy.
A Review of Research on Differentiation
Differentiation is the process of providing different routes for students to acquire content,
process and make sense of ideas, and to develop products so that each student can learn
effectively. Differentiation is found to be important because given the vast majority in variance
as humans, there is no ‘one-size-fits-all’ instruction that will fit every student, just as there are no
clothes that fit all humans equally (Tomlinson, 2017).
Teachers deal with diversity in classrooms now like never before. Differentiation
practices help teachers address this diversity in an inclusive classroom setting. However,
teachers’ perceptions about classroom diversification are crucial to examine whether they are
competent enough to meet their students' needs. Using differentiation with a pedagogical
approach that aims to respond to such diversity in mainstream and inclusive education requires
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strategies, which maximizes each student's growth and individual chances to succeed (Roiha,
2012).
Giving students multiple ways to demonstrate knowledge on how deep their learning will
go is a goal to have within instruction. Asking higher level thinking questions will allow all
students to gain the knowledge they want to get out of the material without overwhelming them
and losing motivation. Teachers often choose not to use differentiated instruction because they
feel like it will be chaotic for the thirty-five plus students in each of their classes to provide
individualized lessons. Differentiation practices used by the teacher should be explored in a
variety of ways that should not be feared when students have an end goal in mind. Kohn 2012.
Some people in the field are candid about their relativism, offering to help align your
assessment to whatever your goals or curriculum may be. The result is that teachers may
become more adept at measuring how well students have mastered a collection of facts
and skills whose value is and never questioned (p. 17).
One way that I intend to practice differentiation is in the end products that students turn
in to demonstrate their understanding. Rather than ending every unit with a formal lab report or
summative exam, units end with students choosing how they can best demonstrate their learning
of the content covered. These choices can include songs, posters and drawings, a speech, or a lab
report but all can be graded with the same rubric that entails the instructions for what the
assignment requires. With this said, these choices should focus on essential ideas and skills in
each content area. This will demonstrate responsiveness to individual differences, integration of
assessment and instruction, and ongoing adjustment of content, process, and products to meet
students' learning needs (Smale-Jacobse, 2019).
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Providing rigorous material for all students regardless of academic level to meet the
needs of all will be met. Using different approaches to my teaching in order to find the best
practice possible to reach my students will be a daily evaluation in my classroom. I understand
that there is not a fit all solution for every class. Being able to have different tools to use and then
evaluating what is working can be a beneficial routine for me and my students. (Smale &
Jacobse, 2019).
I want to provide the best instruction possible for every level of student in my classroom.
I understand that there are multiple ways of thinking within each class. Giving students many
exits on how deep their learning will go should be incorporated into all instruction. Asking
higher level thinking questions will allow all students to gain the knowledge they want to get out
of the material without overwhelming them and losing motivation. (Chval, Khisty, 2009)
A Review of Research on Teaching ELLs
There are a myriad of ways that have been promoted to help educate the growing number
of English Language Learners in our classrooms. Many of the practices that an individual can
take depend on the type of ELL program that a school participates in and provides to its students.
ELL programs range from dual language immersion where students are taught in both their
primary language as well as the dominant language of the country like English in the United
States. Other experiences that students may encounter are Sheltered English programs where
English is the only language spoken but there are additional supports such as physical activities,
visual aids, and the environment to teach vocabulary for concept development (Pascopella, 2011;
Nieto, 15 2018; Soltero, 2018). I was fortunate enough to have been raised in a dual immersion
program to develop multilingualism as well as understanding of a culture other than my own
from a young age. I think a majority of students could benefit from this educational program as I
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did. As I am out of practice with the language now and my proficiency has declined, I still have
an understanding and appreciation for those that have a different home language than the
language being taught in school.
Another type of ELL program is for the newest of students, some limit this to elementary
age while other programs are open to students as old as 18. Newcomer programs are often used
for those students who are within their first two years of education within the United States
(Pascopella 2011; Puzio et. al, 2017). Students in these programs are often isolated from
non-ELL students for much or all of their education while they intensively learn foundational
skills in English so they can be successful in general classrooms (Pascopella, 2011; Soltero,
2018).
The recommendations that Pascopella (2011) made for teaching ELLs include: monitor
and use balanced assessments, collaborate with other states and districts, make ELLs everyone’s
responsibility, practice parent outreach, take risks and use innovation. These recommendations
combine both teacher expectations along with helping ELL students beyond individual teachers.
This demonstrates that ‘it can take a whole village’ to best educate students. Individual teachers
are necessary, yet they don’t have all the resources for the best education of most ELLs.
Goldenberg (2013) has a slightly different list of recommendations for effectively
teaching ELLs that arose from their review of research. The first one relates to my sub themes of
differentiation, educating ELLs, and educating non-ELLs. Goldenberg hammers home the point
that generally effective practices are likely to be effective with English Learners. These generally
effective practices include clearly stating goals and objectives, appropriately challenging
material, clear instructions and supportive guidance, active student engagement and
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participation, and informative feedback. Goldenberg’s second research-based principle for
educating ELLs is a reminder that English Learners require additional instructional support.
Third, the home language can be used to promote academic development. This principle is where
I strongly agree, yet so far have struggled to implement. Finally, Goldenberg states that ELLs
need early and ample opportunities to develop proficiency in English.
Soltero (2018) and Nieto (2018), both agree that ELL academic language acquisition
increases when these students also work with native-English speaking peers in academic
activities. Nieto (2018), arguably the most prolific writer on the subject of improving the
education of ELLs, reminds us that there are limits and hope in teaching ELLs. Throughout her
texts, she points out that there are a lot of obstacles to successfully educating ELLs but it is
possible and worthwhile.
Learning from others is the essential point that I try to perceive to my students when
asked how they can best help themselves develop. Growing up a common saying was to learn
from other mistakes. The Smith text creates the sense that everything we learn has a connection
trail to what we do now and affects who we are throughout our life. Breaking down the barriers
that students have learned over the years that they can’t, will be an ongoing project in my room.
(Smith, Bell, 2015).
Modeling academic language is a basic skill that all teachers must incorporate into their
teaching. Allowing for students to listen and practice the language before having to academically
apply the concepts is a scaffold that needs to be done for ELL students. Providing opportunities
for students to practice what they are not good at instead of avoiding it all together.(Wessling,
2011). Smith (2015) indicated that developing inclusion in oral language education and
technical settings is the most beneficial tool for getting our students prepared.

26

A Review of Research on Non-ELL Minorities
Diversity, inclusion, and differentiation are all tools that can help students of diverse
backgrounds find success in the classroom. Creating a connection with my students on a personal
level to understand their culture is essential for academic and personal growth. (Hicks, Hawley,
2013). To understand the generational and instructional gap of students, providing what I can to
minimize this for all students is essential. Creating a classroom where students feel safe and
know they are cared for is a physiological need that allows students to climb towards
self-actualization. (Maslow, 1943). Students of color want to be successful but do not believe it
is truly achievable, helping them feel confident in themselves and what they are capable of is
essential. Landon-Billings (2018) states:
Since the late 1920s, schools have been grappling with the issue of bringing unequal
status groups of learners together in a classroom as a part of a larger project of social
improvement and to improve individual and group achievement.
Funding race as a society has led to many inequities that are contributors in education.
Race is funded within curriculum in this article not by money standards in every case but by
how often we use it. Literacy is a prime example of how school is fully funded in different
ways through its usage. We expect students to be good readers and writers when they are going
through and finishing their schooling. The segregation of individuals that have been excluded
from formal understandings of the wanted literacy has evolved into many working branches.
The resistance by White people has driven a wedge in the racism and poverty that is seen in
many major urban schools. (Ladson-Billings, 2018). As we analyses where groups live noticing
a distinct difference of access to material and subsidies is a direct correlation to what they acquire
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from educational learning.
We, in the schooling system, determine what should be known and what is worth knowing
for the student. The information and experiences that students do or do not have within their
schooling is a direct reflection of having a curriculum that is racially funded. (Noguera, 2003)
Assimilation has been the main goal since allowing all individuals to enter the public schooling
sector. The use of “we” and “our” which assumes common interests is an example of how we
have buried the cultural identity of individuals. The material presented today mainly highlights
European ideas and achievements over all others. Taking away all specific experiences does not
accurately depict the history and acknowledgement of all races. Using curriculum as a way to
inspiring students to make a change should be built into every classroom. Also, teaching students
to think critically when digesting information and ask questions that investigate further into the
material will be a necessity for inspiration. Teaching to meet daily experiences for students is
also an issue that has come up many times within the teaching curriculum. As the moderator of
the room referring to problems of the past and their solutions are non-relevant to all students.
The grouping of students within programs and classrooms is also a major contributor to curriculum
funded racism. (Ladson-Billings, 2018)
Assessment accountability is a big push with our society today. Placing a number on an
individuals to group them according to intelligence is not a new phenomenon. Using these numbers
to deem places and individuals worthy of assistance are used regularly. The tests that are given to
students do not take into account individual differences and thus give the advantage to those best
equipped for the task. Knowing that people do not want to behave as their stereotype is portrayed,
we tend to operate out of fear instead of knowledge. This fear creates much stress and results in
poor test scores for many individuals of Color. Classroom management racism funding is often
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referred to as the school to prison pipeline. Many examples of disciplinary actions can be seen that
mimic how we treat prisoners. Modeling this system has made clear that we do not put these students
as a priority but more as a threat. We see that Black and Latino male students are more likely to be
expelled and suspended within our schools. Behavioral issues are a contributing factor to these
altercations. When looking critically the fact that these numbers are so high is due to the racist lens
that the discipliner uses when assessing each instance. The leeway for White students tends to be
much higher, resulting in less infractions placed within this group. The culture that we have grown
up in has taught us the racist biases that need to be broken to see these issues through a different
lens. (Landson-Billings, 2018)
Evidence-Based Practices
Throughout the history of education, evidence has emerged highlighting the importance
of appropriate learning experiences for healthy development. Due to the increasing number of
children entering education and growing number of students that are English language learners,
the need for articulated professional standards is an essential emphasis for teachers. (Follari,
2019). As I move through this program while teaching full time in a local high school, adding
tools to my belt has become a frequent saying within PD’s sessions, IEP meetings, and debriefs.
Reading, writing, speaking, and listening are skills that are not only needed in school but also in
life as well. Supporting these areas through collaboration and communication activities within
my material for every student makes a well-rounded classroom environment. By adopting an
eclectic approach to the use of theory-driven inclusive education, it is suggested that inclusive
education practices best serve the needs of all students, including those with special needs.
(Al-Shammari, 2019). This said, I chose this section because supporting every student to the best
of my ability is important for them to feel successful and motivated. Through evaluation of
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student work by assessments I plan to help correct misconceptions and beliefs through the
feedback I share with them.
Research Studies
This research study combined strands of complementary research literature, centered on
the subthemes. First, I discuss the general high leverage practices because it’s important to have
an effective classroom and they have been proven to work with most students. Second, I consider
research on best practices for ELLs and other diverse students because this is the largest growing
population of students. This group is faced with the difficulty of relating to educators and their
content because of the predominantly ethnically and economically white teaching staff. Finally, I
looked at research on best practices for feedback because this can be one of the most
time-consuming and important tasks a teacher takes on each day. As a teacher, giving feedback is
also essential to help students to understand what their own level of learning is and how they can
better their understanding.
A Review of Research on Effective Best Practices
It seems necessary to include details on the most commonly accepted high leverage
practices so that they are at the forefront of my teaching as well as a foundational point for the
‘best practices’ portion of this literature review. Many of my professors, my clinical teacher and
instructional coach have directed me to the Teaching Works (2019) when asking what would be
the best website that focuses on training responsible teaching methods. The practices listed are
the fundamentals of responsible and respectful teaching and have been catered to a science
classroom:
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1. Leading a group discussion: Discussion can be confrontational and misleading if it is
not structured in a specific way. Many teachers tend to stray from this due to the
preparation and unknowns that follow. My supervisor has expressed the idea of having
students write down answers to prompts, reading those answers and calling on students
who may not otherwise volunteer but have something beneficial to add to the
conversation. TeachingWorks (2019) states that the purposes of class discussion are to
use one another’s ideas as resources and connect disciplinary core ideas and scientific
practices to build collective knowledge and capability related to specific goals. It also
allows students opportunities to practice listening, speaking, and writing language, which
develops their academic language use in that content area.
2. Explaining and modeling content: In science constructing explanations is a key part of
scientific practice where teachers can support students to construct explanations rather
than on teachers’ ability to explain content to students.
3. Eliciting and interpreting individual students’ thinking: This is done through carefully
chosen questions and tasks that consider alternate interpretations of the student’s ideas
and methods. I often practice this through warm-up questions and small structured group
discussions with sentence frames and roles for students.
4. Diagnosing particular common patterns of student thinking and development in a
subject matter domain: particularly in science it is important to learn if students have any
preconceived misconceptions so that they can be directly addressed. Probing for prior
knowledge can be key to making a lesson work and challenging preconceived notions.
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5. Implementing norms and routines for classroom discourse and work: these should be
discipline specific, explicitly taught what, why, and how to use them.
6. Coordinating and adjusting instruction: during a lesson taking time to assess where
students are at can be key to helping them stay on track. One may have to adjust the
lesson during or between classes in order to accommodate student learning.
7. Specifying and reinforcing productive student behavior: this includes skills for
explaining classroom rules, managing disruptive behavior and how students should
behave when they are engaged with content and peers (this one I am strongly working to
improve).
8. Implementing organizational routines: In my classroom science notebooks are one way
we practice this equitable access of resources. This creates a routine for students and
gives them a sense of autonomy in a student directed classroom. It can also provide a tool
for review where students can see models, examples, and strengthen their grasp of
vocabulary and other key concepts.
9. Setting up and managing small group work: I find that setting roles for individuals
within groups is necessary for each student to participate effectively. Implementing
mechanisms to hold students accountable for both collective and individual learning is
imperative.
10. Building respectful relationships with students: Teachers who form respectful
relationships with students are able to work collaboratively with students and manage
power dynamics in ways that increase student participation, engagement, and
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achievement. Trust, care, joy, and appreciation for students' cultures and communities
fall into this category.
11. Talking about a student with parents or other caregivers: Though this one can be
difficult it often also prevents issues in the classroom. Sometimes family access to grades
online has been a beneficial technologic advantage for teachers.
12. Learning about students’ cultural, religious, family, intellectual, and personal
experiences and resources for use in instructions: I find it helpful but difficult to keep up
with what’s happening in each student’s personal life. Being able to respond to students
effectively is key to maintaining a beneficial student-teacher relationship.
13. Setting long- and short-term learning goals for students: These are often set by
standards and districts, but can also be set by individuals or groups of teachers working
with the same student(s).
14. Designing single lessons and sequences of lessons: Through backward design where a
goal is set first this can be achieved. Focus on learning outcomes and then fill in what is
needed to achieve that outcome.
15. Checking student understanding during and at the conclusion of lessons: through
formative assessments one can see where students are in their learning. Developing
effective checks for understanding at the end of lessons including discussions, exit
tickets, and KWLW charts, and graphic organizers are a clear sign if the student
understood the material for that day. This is also an opportunity to strengthen students'
self-assessment skills. If they practice reflection, they'll become more aware of when
they're "getting it" and when they need to try a new strategy or ask for help. This
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eventually frees up some of your time and energy, not needing to be the only person
giving feedback or validating their learning.
16. Selecting and designing formal assessments of student learning that effectively assess
learning of content covered without bias.
17. Interpreting the results of student work, including routing assignments, quizzes, tests,
projects, and standardized assessments: this can also be very beneficial evidence when
talking with administrators and caregivers about student progress.
18. Providing oral and written feedback to students: timely feedback is important for
students to be able to do anything to improve their work and understanding.
19. Analyzing instruction: Learning to teach and continuing to improve requires regular
analysis of instruction and its effectiveness for the purpose of improving it.
Providing intentional support for students' writing helps students synthesize their ideas
and keep them in order. Modeling how to complete each step is also necessary. Assuming all
students are sufficient writers is a common error that teachers encounter. Allowing students to
write without the pressure of a grade benefits the student and also allows the teacher time to
assess what is needed. Giving students choices in their writing will allow them to become
independent thinkers and writers. (Landon-Hays, 2014).
Front loading knowledge will be a big contributor in my future classroom. Knowing that
many students come in with a lack of knowledge in the field of science, this will be necessary
with giving reading to work through. To do this, quick writes on topics will help me diagnose
what knowledge is still needed for each student to be able to move forward in the topic. Science
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is a field that builds on prior learnings to grasp more complex concepts within it. Using
meaningful associations skills such as: concept maps, charts to associate words, and knowledge
ladders will be another technique I would like to bring into my classroom to increase student
understanding. Brainstorming is another great way to help students access material that is already
known and build on it. It can also be used to seek out potential gaps and build the bridge for my
students. Using many different outlets for students to gain understanding such as video and
alternative texts are a great way to allot for student choice. Tapping into background knowledge
in as many ways as possible will be one of the biggest contributors for my upcoming classes.
(Buehl, 2011).
Though not all of the high leverage practices may occur at the same time, studies have
shown that using each one throughout a school year is extremely beneficial for the success of
each student. Personally, I also believe that adherence to these practices has improved my
teaching, the classroom structure, and student behavior. All of this reduces stress and the
likelihood of not enjoying the day to day. Since I want a full career of helping students, avoiding
burnout is essential to lasting. (Teaching works, 2019).
As a Science teacher making sure to include human connections into my material can be
a challenge. Most pictures from the cell to outer space are very far or too small for the eye to see.
Building in the technological advances that make these pictures possible is a huge step in making
these discoveries close to home for each student. Incorporating colors in order to find similarities
is a great technique that was mentioned in the article for my subject area. Even when students
cannot have hands-on experience they can associate colors with the meaning behind the material.
Understanding students misconceptions about materials helps narrow down the instructional
corrections that are necessary for the student or students to succeed. (Landon-Hays, 2016).
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A Review of Research on Best Practices for ELLs
The Latinx community comprise the largest population of English learners making
complex language barriers very likely for these students. The development of writing is a crucial
part of success for these particular students. Hearing and using the language they are being
immersed in also is a big contributor to the education of these students. Noticing patterns where
students struggle and using the skills you have acquired as a teacher to support them in their
learning is essential for growth. “School becomes a site where literacy is further funded through
explicit and implicit instruction as well as the public recognition of its value.” (Ladson-Billings,
2018, p. 93)
Modeling academic language is a basic skill that all teachers must incorporate into their
teaching. Allowing for students to listen and practice the language before having to academically
apply the concepts is a scaffold that needs to be done for ELL students. Providing opportunities
for students to practice what they are not good at instead of avoiding it all together was a great
take away from this article. Learning how to think like a scientist is just as important as learning
the vocabulary of the discipline. Those cognitive skills are supported by, and strengthened by the
academic language practices we are using when we provide sentence frames, graphic organizers,
and other structures within our room.
This country and world are always changing and with it comes the evolution of the words
we speak. Giving students the tools to help them internalize what is being said and produce an
original and thoughtful response to a situation is what school is meant for. As a teacher, keeping
up with the times can be challenging but worth the payoff for students. This will benefit them in
more ways than the academics that are being taught. Continuing to learn as a teacher about the
new ways and words students are using is an underrated skill that needs to be taught. Making
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relationships and learning who the students are is your best strategy for success as a teacher.
(Nichols, 2006).
Understanding prior knowledge a student brings into the classroom plays a role in what
knowledge will be understood when doing an assignment. In my classroom I need to know what
students are exposed to out of classroom knowledge versus those who are not. In my current
classroom many of the students are English language learners and may not have the background
that will help them engage in the texts of science. Knowing this, giving pre reading instruction
and material will be prevalent when asking my students to do a reading comprehension
assignment. Students can gain skills required to learn through school and out of classroom
activities that they can be related to. Being a teacher, students rely heavily on you to give them
access to understanding that they may not experience anywhere else. Knowing this, we teachers
need to be prepared with techniques that can motivate students who may not think they are smart
enough but are willing to learn how to engage. We need to create bridges for all students to
access their informal knowledge and make a connection to the academic knowledge that is being
presented to learn. Without this, students who have no prior knowledge will struggle and those
with it will flourish creating a huge gap for those at the bottom to be left behind. (Buehl, 2011).
Creating an inclusive environment where students are comfortable to speak is the first
barrier, I want to make sure it is clear. When students feel confident enough to speak, we may
then begin to work on code switching. If we are always correcting dialects, we will never get a
student’s full potential to thrive. Showing students that we are confident that we can work to
learn their language pattern creates a trust that will develop through the classroom. This trusting
environment will make student vulnerability show and they may be more willing to take risks in
learning. (Wheeler, 2004).
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A Review of Research on Best Practices for Providing Feedback.
Providing opportunities for students of all backgrounds to have equal access to material is
important. While providing equal access for all students is necessary, we also need to take into
account the individualized levels of performance. Evaluating students in Science and being able
to address those needs for correction to the best extent possible. Science is a very dense topic
with misconceptions of topics that fall into many different categories with specific learner
deficits to address. Identifying and exploiting these misconceptions where gaps in student
knowledge are will take time. The correct probe questions at the beginning of a unit can bring
these ideas to the forefront of the students' learning. Developing tools that will help do this as a
teacher will be an ongoing project for me. (Knutsen, B., & Svendsen, B., 2019)
Dr. Landon-Hays (n.d.) suggests that a proper feedback technique is to save teachers time
by not becoming the proofreader that marks every mechanical error for every student. Though
we may be the most qualified person in the class to make these edits, our time is better spent
teaching students how to identify and correct their own mistakes. Peer editing can also be a
beneficial use of student and teacher time. This creates the opportunity for students to assess
their own and peer work to improve each student’s writing. A key with these tasks is to have
responsibility for peer editors to take responsibility for effectively helping their peers.
Feedback is absolutely necessary for students to access their understanding and make
progress in the class. It also helps us to understand our students as individuals as well as groups
of similar abilities or misconceptions (Wilson, A.A., and Landon-Hays, M. (2016). When
students know their progress in a class, they are more likely to continue demonstrating effective
learning skills without falling into behaviors that hinder learning. I think that one of the key parts
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of feedback is shifting the responsibility of learning to the student where it should be rather than
entirely on the teacher, who should always be giving effective feedback and lessons. A student's
ability to pause, reflect, and recognize that they are learning is crucial. It's fun to learn, and it's
satisfying to recognize our own progress. Providing feedback that prompts thinking – not just
getting it right or getting it wrong -- will help students develop their own critical thinking skills
and develop some momentum to continue trying challenging tasks.
Scientific Inquiry-Based Learning
In the following sections, I only included articles that discussed how to improve science
classroom teaching since that is the area where I am currently focused. Scientific inquiry seems
to be the most logical way to help students be engaged in scientific content, though it poses a lot
of struggles for those students who are used to being at the top of the class because they have
figured out how to memorize and regurgitate facts without a lot of skill to apply those facts to
multiple scenarios.
Research Studies
This research study combined strands of related literature. First, I studied promoting
scientific inquiry through problem-based learning because it is an essential part of the NGSS
standards that I am teaching and it is highly effective for engaging students in scientific content.
Second, I studied incorporating student centered approaches to learning into the classroom as an
engaging way for students to take ownership in their learning and develop understanding of
scientific concepts. Finally, I studied promoting the use of scientific knowledge through
academic language because it has been shown to improve student autonomy and real world
understanding.
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A Review of Research on Teaching Scientific Inquiry Through Problem-Based Learning in
Science
Problem-based learning (PBL) and project-based science (PBS) are both common ways
to engage students in scientific inquiry (Trauth-Nare & Buck, 2008). Scientific inquiry is
important because it relates across disciplines and reflects what actual scientists would do in their
careers. Inquiry based lessons are activity-based learning that reflects scientific investigation
through observation, experimentation, analysis and reasoning (Chiappetta & Adams, 2004).
These lessons have students engaged in experiments to answer a puzzling and intriguing
question. These lessons often look like students standing up and engaged in an activity to solve a
question, researching information online, or using technologies to explore a concept.
A Review of Research on Student Centered Approaches to Learning
In order to promote learning throughout the classroom it is essential to create an
environment where everyone feels accepted and feels as though they are part of the group.
Observation of my own teaching is a key principle in learning and growing as a person. (Smith,
2015).
Having students leading the learning is the best way for their own investigation into
materials. Creating roles for students within the room provides accountability and increases
belonging creating a positive environment. Managing a student-centered classroom leaves the
learning and depth of learning in to them. In turn, developing a sense of autonomy for one's own
learning develops a sense of responsibility and belonging in the classroom environment. This is
not always an easy task but providing the right routines and procedures for each class in order to
accomplish this task needs to be instilled in the teacher of the class. PD and intense reminders of
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how the development of the education system is evolving needs to be implemented. Just as
students need reminders, teachers can also find this useful. Development of a support system
within the schooling community regardless of subject makes teachers feel more supported which
makes for a more confident teacher in the classroom. (Emery, N., Maher, J. M., & Ebert-May, D.,
2021).
This connects to questions about narrative and what drives us. Learning from others is the
essential point here and I can definitely relate to this. Growing up, a common saying was to learn
from other mistakes. The Smith text creates the sense that everything we learn has a connection
trail to what we do now and affects who we are throughout our life. Breaking down the barriers
that students have learned over the years that they can’t, will be an ongoing project in my room.
A Review of Research on Scientific Knowledge Through Academic Language.
Academic knowledge gaps are prevalent when examining different home lives of
students. Those who are not exposed at home may struggle with disciplinary texts much more
than those who are privileged enough to have those opportunities. Helping students gain
strategies that help them gain a deeper understanding of how to read texts is a necessary skill that
needs to be taught before starting a required reading. Using different outlets for students to
choose how they will gain knowledge and even how they will be tested on that knowledge is a
teaching technique I plan to exploit. Helping students understand that each experience brings
lessons that can be used in the classroom to better understand life is a skill that can be built on.
(Gottlieb, 2014).
“Academic language refers to language used in school to acquire new or deeper
understanding of content and communicate that understanding to others.” (p. 4)
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Modeling academic language is a basic skill that all teachers must incorporate into their
teaching. Allowing for students to listen and practice the language before having to academically
apply the concepts is a scaffold that needs to be done for ELL students. Providing opportunities
for students to practice what they are not good at instead of avoiding it all together. (Chval, 2009,
Khisty, 2009)
As a high school teacher, understanding the importance of the three phases of reading,
pre-reading, while-reading and after-reading are crucial. Teaching disciplinary literacy to all
students regardless of interest may be detrimental to my classroom. Science literacy can be very
dense and to some even a new language that is meaningless to students' identity. Knowing that
some students are more confident in certain disciplines than others will help scaffold my
instruction to help all students with communication regardless of preference. Helping students
understand to read within the discipline will take some literacy practice and support. Challenging
students with complex texts and material while modeling critical skills that advance the reader
will be incorporated into my philosophy as a teacher. (Buehl, 2011).
As a science teacher, knowing that the language is so complex, creating strategies and
having patience is required. I want my students to be able to take the skills they learn in my class
for understanding to all classes of different disciplines. If we want students to really understand
the reading, we need to take the time to show and allow them to do it instead of just assuming
they can. Teaching higher grade levels has shown me to be cautious while making sure lessons
aren’t based on assumptions of prior knowledge. Breaking down material two steps further than
you think you need still may not be enough. (Buehl, 2011) “Current practices in content
classrooms tend to focus on assigning reading and assessing performance but not teaching
comprehension” (p. 7).
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Summary
Increasingly diverse student populations must contend with a demographically
homogeneous teacher force (Ash & Wiggan, 2018). As one of those homogenous teachers, it’s
imperative for me to know the current research in science and science education so that I can be
an effective and efficient teacher. From Culturally Relevant Pedagogy to Critical Postmodern
Science Pedagogy, there are a plethora of tools and techniques to keep in mind and practice so
that I can effectively teach all of my students. It’s also a personal goal of mine to help students
understand the global world, not just the Eurocentric world that I was predominantly taught as a
student.
To achieve my goals of diverse student engagement and learning, I incorporate best
practices and increased student voice. Respect and scientific inquiry are the foundational pillars
of the classroom within a Critical Postmodern Science Pedagogy classroom. The SIOP model is
used to help increase understanding of vocabulary and content for all students, especially English
Language Learners. These models provide a formula for checking that each lesson and unit has
been designed with diverse needs in mind. All high leverage, evidence-based practices are used.
I keep these lists in a quickly and easily accessed location on my desk to ensure that my lesson
plans include these practices.
Chapter 3
RESEARCH METHODS
Overview
The methods of inquiry for this study focused on the principles and practices of action
research, using self-study aligned with professional teacher standards. Teacher artifacts such as
daily journaling and lesson plans, commentary from university supervisors and mentor teacher
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observations, and review of previous writings were used as a means of data collection. I began
with a review of action research principles to establish the foundation for this study’s method of
inquiry. Second, I reviewed the choices and purposes of data collection that helped to highlight
my instruction and means for searching for improvement. Third, I detailed my context for the
study, methods of data collection protocols, maintaining credibility and trustworthiness of the
data, and acknowledged my limitations as a researcher. Finally, I present the procedures used for
studying my practice, while providing data and analysis that speaks to adaptations and
adjustments made to my instruction as I implanted this study.
Research Questions
My focus for this research was improving implementation of evidence-based scientific
inquiry and culturally inclusive pedagogy in my high school biology class. Specifically, I
examined my own implementation of culturally responsive pedagogy and the evidence-based
practice of scientific inquiry. This focus aligned with the following INTASC Standards for
teacher professional development: Standard 2: learner differences, standard 3: learning
environments, standard 4: content knowledge, standard 5: application of content, standard 7:
planning for instruction, standard 8: instructional strategies, standard 9: professional learning
and ethical practice. Additionally, I considered how studying my own practice in line with
INTASC Standards could improve my own instruction and therefore, student learning. My
purpose of this study was to learn how to teach high school science better than I was previously.
The research questions for this study were:
How has my incorporation of culturally responsive pedagogy changed since I started
teaching? By examining this question, I hoped to learn how culturally responsive my teaching is
in practice, not just theory. Am I responding to student’s linguistic needs as well as representing
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biology from around the world, not just the ‘white-man’s’ science? Data was collected and
analyzed from research journaling, my written lesson plans, edTPA commentary, observation
commentary from my mentor teacher and university supervisor, and a comparison of my
teaching philosophy chapter 1 of the project. I analyze the changes made in my teaching
philosophy from the first theoretical based writing in the fall of 2020 to the last edit in the spring
of 2021 written after spending 6 months teaching. Data gathered from a focus on this question
was used to test how culturally and ethnically biased my teaching may be.
II. How does my teaching reflect best practices for high school science? By examining
this question, I hoped to learn that students are regularly engaged in inquiry-based learning. To
answer this question, I collected data from my lesson plans, observation commentary from my
mentor teacher and university supervisor, and a review of my own literature review which takes
place in chapter 2 of the project. Data gathered from this question was used to determine how
much students are engaging in all aspects of inquiry-based learning.
III. How has my implementation of inquiry-based learning changed since I started
teaching? I believe that most students are naturally curious and if allowed to explore content then
they are likely to be more engaged and grasp the key concepts in biology. By examining this
question, I hoped to learn that my implementation of inquiry based learning increased as my
experience as a teacher increased. To answer this question, I gathered and analyzed data from my
research journaling, my lesson plans and observation commentary from my university supervisor
and mentor teacher. Data gathered from a focus on this question was used to describe to what
extent my implementation of inquiry-based learning changed as I gained experience teaching.
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INTASC Standards
The INTASC standards articulate what effective teaching and learning should look like in
our modern public education system. They are a unified standard all teachers should be held to,
just like we hold our students to state standards. The INTASC standards are the techniques and
values that all teachers should have to ensure that our diverse student populations are ready for
life after graduating high school. When a teacher implements these standards, they are valuing
differences, emphasizing application of knowledge and skill to real world problems, and
allowing every learner to take ownership of their own learning. These standards set a bar for
what effective teaching to improve student achievement should be. Afterall, since we hold our
students to state standards, we should have a uniformed set of standards to hold teachers to. I use
these standards to assess my effectiveness as a teacher.
This study could monitor my development as a teacher in nearly all the INTASC
standards, particularly standard 2: learner differences, standard 3: learning environments, 37
standard 4: content knowledge, standard 5: application of content, standard 7: planning for
instruction, standard 8: instructional strategies, standard 9: professional learning and ethical
practice. From here on, I focus on only the most applicable of the standards for this project. My
first research question on enactment of culturally relevant pedagogy is particularly relevant to the
INTASC standard 2 that focuses on a teacher’s use of understanding individual and cultural
differences to ensure inclusive learning environments that enable every learner to meet high
standards. By assessing my implementation of culturally relevant pedagogy, I learned how
inclusive my classroom and content are, then gained techniques and understanding to improve
the inclusivity of my classroom.
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Both my second and third research questions addressed the need to ensure inquiry-based
learning is occurring in my science classroom. This directly relates to the INTASC standard 5
related to application of content. Standard 5 helped to empower me to use my position to
facilitate learning of diverse social and cultural perspectives in order to expand learner
understanding. We aren't locked into teaching our content the same old way, we can explore the
same content from multiple perspectives. By understanding that science is an inquisitive
discipline, where questions are answered through data collection and analysis, I can assess my
ability to model curriculum in support of inquiry-based learning. This study demonstrated
whether or not I am implementing inquiry-based learning which directly relates to engaging
learners in critical thinking, creativity, and collaborative problem solving related to authentic
local and global issues as was necessary to meet the fifth INTASC standard.
Additionally, through my analysis of my own lesson plans throughout my time in the
MAT program, including the year of student teaching, I am addressing INTASC standards 7 and
8 on planning for instruction and instructional strategies. I found that as my instructional duties
increased, my planning of each unit became more thorough. This led to a better cohesiveness of
all instruction and assessment which improved understanding of direction going forward for both
me and my students. When instructional planning is incomplete, improper strategies are often
used that lead to confusion for everyone. By analyzing my lesson plans and instructional
strategies this year, I can adjust my teaching to better meet the INTASC standards. This will
greatly improve my teaching and classroom experience once I’m a licensed teacher.
Methods and Procedures
Because my purpose was to describe my own teaching practice as well as how I use data
to improve my own practice in line with the INTASC professional standards, it was important to
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choose a method that could account for both what the standards are for teachers and how I was
paying attention to my own practice through data collection to improve it. Accordingly, this
study was designed as an action research study.
Qualitative research is new to me. As an undergraduate student in two science programs,
qualitative research was practically an unforgivable curse word. Only quantitative research
projects, with their insanely time-consuming data collection often only to be deemed useless by
statistical analysis, were projected as worth pursuing in that field. Then I married an
anthropologist who helped open my eyes to the benefits and joys of this research type. Certainly,
qualitative research also takes time to collect data and sometimes findings are biased or
unreasonable. But as a teacher, qualitative research is a vital tool to help assess my teaching
skills, how and why things are happening in my classroom, bring insights into what I’m actually
doing rather than what I think I’m doing, and how to help students understand the content.
Action research is the tool I can use to answer the questions that arise about effectiveness
at all the various aspects of teaching. When questions arise about the effectiveness of one
classroom management style or discussion style, then we can figure out how to test various
techniques, record data, and analyze results. One of the best things about action research is that it
can be done at any time throughout our teaching careers. These research projects are formal ways
for teachers to collect data and put intention into the questioning, experimenting, reflecting and
refining that all teachers should be doing.
One concern that I have about action research is the emphasis on disseminating
information, particularly for use outside of the school it took place. Action research findings are
particular to the educator or students involved in the study and especially the grade level at
which they take place. Thus, I think that findings should be shared with teachers within the same
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school or district because they have the same students and administrative support. However,
when the implications of research done are extended beyond the scope of the experiment, then
the findings may be irrelevant. To determine if one teacher’s findings are relevant in another
situation, the participants should enact their own action research.
The purpose of action research is to help teachers implement informed change to improve
their teaching which should help us enjoy our jobs more and better educate students. They help
us to find innovative ways to teach. As the expectations of teaching are ever evolving, there is
always a need for educators to participate in action research. Our students and communities do
benefit from us ever trying to improve
Data Collection
The basic steps in action research are 1) identify a topic or issue to study, 2) collect data
related to the chosen topic or issue, 3) analyze and interpret the collected data, and 4) carry out
action planning, which represents the application of the action research results. Data collection in
an action research project typically is related to the topic or issues, and is then used to provide
answers pertinent to the research questions. As Padak and Padak observe, “Any information that
can help you answer your questions is data” (1994). Therefore, I used a variety of data collection
tools related to my topic to ensure the validity of my results. Furthermore, I adhered to the
following four characteristics in determining the data I would collect for my study, 1) anonymity
of students, 2) comparison in data collection was built in so that the results could be judged
against themselves both before and after the intervention period, 3) aspects of performance to be
examined were identified prior to data collection so that the information was relevant and
connected to the research questions, and 4) a variety of data were collected so that different
aspects of the topic could be brought to light (Padak and Padak, 1994). Finally, because I was
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studying my own practice while I was in the middle of said practice, I acknowledge the
“spiraling nature” of data collection in action research (Padak and Padak, 1994). By focusing on
data in connection to my research questions, my attention turned to other pieces of data that
emerged in relation to my questions. These emergent data pieces were included as part of the
study as they had relevance to my research questions.
Data was collected to answer the three focus research questions. Because my research
questions focused on how my teaching had improved implementation of culturally relevant
pedagogy, best practices for teaching high school science, and inquiry-based learning, I chose to
collect data that would provide information about how my practice and the interventions I
identified aligned with the research topic. I used data triangulation of three different data sources
to confer findings. The types of data I chose to collect are described next.
Because my research questions focus on culturally responsive pedagogy, scientific
inquiry, and evidence-based practices, I chose to collect data that would provide information
about how my practice and the interventions I identified aligned with the research topic. The
types of data I chose to collect are described next.
Formal Lesson Plans, Cooperating Teacher Observation Reflections
I have written many formal lesson plans since beginning the MAT program and analyzed
them for their inclusion of culturally relevant pedagogy and inquiry-based learning. These are
very detailed data highlighting my thoughts, preparation, materials, and techniques used
throughout a lesson. An important section within the lesson plans are the sections on planned
scaffolds for meeting diverse students’ needs as well as teaching academic language to students
with various scaffolds. These scaffolds were analyzed for unintended bias, inclusiveness,
diversity in techniques, and increase or improvement in use over time. Within these details I
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hoped to find adapting and recording of student interest, a wide variety of diversity shown in
examples of scientists, content focused on a variety of locations around the world, and students
engaged in answering relevant questions. I expected to see that my inclusion of those techniques
improves over time and occurs increasingly regularly. I hoped to see that I am planning times for
students to engage in various pieces of the scientific method to explore scientific concepts and
skills. This data tied into my focus questions by being a detailed account of my activities and
thoughts changing as my practice teaching increases.
Observation Commentary, Mentor Teachers and Others That Observed My Teaching and
Interactions with Students
Since beginning student teaching, I have gathered a record of what my mentor teacher
and university supervisor have viewed as strengths and weaknesses in my lessons. They often
suggest ideas to improve my teaching that I am able to see if I am implementing by analyzing
their commentary data then comparing it to lesson plans. As their suggestions changed as my
time teaching increased, I hoped to see that they are finding the lessons increasing in their
relevancy and inquiry-based learning for the students. I expected to see that those observing me
are aware that I’m planning, and increasingly implementing, culturally relevant pedagogy and
inquiry-based learning. This data helped me to answer my questions by providing a written
record of an outsider’s perspective of how my teaching has changed over time.
Observing My Own Teaching Practices and Interactions with Students, Lesson Plan
Observations, Cooperating Teacher Reflections
I am going to collect data from reflecting on my interactions in the classroom and my
own teaching as well as my lesson plans to determine how often I use evidence-based practices. I
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would like to identify those practices and assess how often they appear in my practice. I hope to
learn if I am using these best practices in meaningful ways and how I can continue to learn and
improve over time. The lesson plans reviews and cooperating teacher observation reflections will
seek to address if my teaching contains culturally relevant pedagogy, evidence-based practices,
and the use of scientific inquiry.

Context of the Study
The school in which I will conduct my action research project is a larger high school in
the Willamette Valley, which is close to the urban center of the city. Some important facts about
the school that I will be at are that it is a Title 1 school, with over 95% of the student body
qualifying for free or reduced lunch. Additionally, the high school is a model high school for the
changing demographics of Oregon’s public education system, as 75% of the students served are
considered to be racial minorities. These demographics make the site a perfect place to perform
action research to discover how culturally diverse student engagement in science is affected by
culturally relevant pedagogy that reflects students' culture.
The science department is broken into professional learning communities (PLC’s), or
groups of teachers that all teach the same subject. The main goal of the PLC is to agree on
priority standards and the sequencing in which they will be taught. The PLC does not go over
how each standard will be presented. Resources, lesson plans, and ideas are shared within the
PLC, but there is no mandated pedagogical framework for how the standards will be taught. For
this reason, I am supported within my PLC for disciplinary ideas, but I also enjoy the freedom to
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make my own professional choices about how I will conduct myself in my class and present the
content that is required.
Although the school serves grades 9-12, the class that I will be focusing on is a 10th
grade course. Because Biological systems is a graduation requirement, there is a wide array of
students in the class with different levels of interest in the subject. There are also many different
types of learners with specific needs that must be acknowledged and addressed. There are 34
students in the class. Of the 34 students, 5 of them have Individual Education Plans (IEPs),
which require me to differentiate and accommodate my lessons for their specific needs. Two of
the students that are on IEPs are also working towards receiving Modified Diplomas. This means
that these students must have modifications on all assignments to meet their current academic
levels.
Clearly, my students are at varying academic levels that must be considered, but they are
also a diverse group of students demographically. Within my classroom, there are five ethnicities
represented: Middle Eastern, African American, Hispanic, White, and Multicultural. The race
that is best represented in my class is Hispanic, with over 65% (22 students) of the class
identifying in this way. This reflects the school population fairly well, as 68% of the school is
Hispanic. Next, White students are represented in my class second best, at 27%. Again, this is
very close to the school’s overall population, which is 29% (10 students) White. African
American students represent 8% (3 students) of my class. About 6% (2 students) of the class is
Multicultural, both descending from Native American tribes. Finally, one student in my class is
Middle eastern. This student is a refugee from Syria, who has struggled with reading, writing,
and speaking in English since she arrived in the United States last year. The class is a great
sample of the school’s student body, and a model of what The National Center for Education
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Statistics projects many American classrooms will look like by 2025 (Hussar, 2017, n.p.). I am
also a good representation of what the majority of public school teachers look like. According to
the Oregon Department of Education (ODE), over 90% of teachers are White, which is my
ethnicity.
Due to the wide variation of demographics, content knowledge, prior academic
achievement, and interest in the subject, it is important for me to conduct this action research in
order to increase engagement for each and every student. It is also integral to my future teaching
career that I am able to foster engagement in science through a culturally responsive pedagogy.
The changing demographics of the United States demand that science teachers reimagine the
traditional way of teaching the subject.
Participants
Because this study was designed using an action research approach, the main participant
in the study is myself, as the teacher. As my learning progressed throughout my student teaching
program, I became interested in several ideas that would help me to improve my instruction.
Ultimately, I decided to focus on the main research areas outlined in my research question. To
lend credibility to the results I will share from my self-study of my practice, it is important to
describe my role in the classroom where I teach. In this section I will focus on describing my
own classroom and my role as the teacher. As the teacher, I will be planning the lessons and
administering instruction to my students with the intention to create a more inclusive classroom
environment where students of all races feel compelled to learn. This is primarily a study of my
teaching, and secondarily a study of my effect on the students who I teach. Through my research,
I have learned that there is a lack of interest in sciences for the large majority of students of
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color, which is likely due to the way it is taught. By carefully planning and documenting how I
teach my biology classes, I will be able to find out how the students respond to a more diverse
approach of instruction.
As the full-time teacher for all my four sections of biology classes I plan to carefully
document my growth over the course of this program. This is a full year class that is spread over
two semesters of school. Being in my own classroom for the past three years gives me
opportunities to plan, instruct and manage what I teach every day. I have the support of my PLC
who has shared materials with me and given my ideas for lessons. I put in every effort to put my
own spin on materials and add activities that I see fit for my students. I pride my teaching on
adding real-world connections that students find relevant and interesting.
The class I am focusing on is my first period which consists of 28 students and is my
smallest class of all six sections that I currently teach. We are on block A/B schedule and with 90
minute periods each day. This school is very diverse racially and academically, meaning students
having interest in science ranges from very minimal to high interest. Helping to instill a more
motivated individual within my room is a key goal that all my research questions aim to answer.
How I Studied My Teaching
Many actions were taken in order to best study my teaching and answer my research
questions. My study took place over the course of an entire school year. Before changing my
teaching practices in any way, I will begin to collect data about the demographics of schools in
the United States, in Oregon, in the school district that my school is located in, within the school
itself, other science classes within the school, and then finally within my first period biology
class. As stated earlier in this chapter, I will be collecting three forms of data: Formal Lesson
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Plans, Cooperating Teacher Observation Reflections which will help answer how has my
incorporation of culturally responsive pedagogy changed since I started teaching. Reflecting on
the lessons I have taught and analyzing where to make informed decisions based on results to
help me better understand planning for the next lesson. Taking my cooperating teacher
observations and matching them with the lesson in order to dive deeper into research will help
me align my teaching with my central focus learning targets to provide more culturally relevant
material for my students.
Observation commentary, mentor teachers and others that have observed my teaching and
interactions with students and observing my own teaching practices and interactions with
students which will help answer how my teaching reflects best practices for high school science.
Observations are a big part of my research and will help me answer many of my questions.
Collection mentor teacher observations and assessing my own commentary which will be
essential to my teacher development. Using student feedback through informal quizzes that are
given before the action portion of my research will be used frequently. The first quiz I will give
asks students a series of questions to determine which areas of intelligence are strongest for
them. The assessment is based on Keller’s Multiple Intelligences theory, which states that
everyone has different ways of learning and that they are stronger in some areas than others. I
want to find out more about my students’ academic strengths in order to better align my teaching
with their learning styles. Student feedback is incredibly valued to improve my teaching. I will
be very receptive and try all strategies that are suggested due to respect and hopes of
improvement.
Lesson Plan Observations, Cooperating Teacher Reflections along with research of
literature which will help answer how my implementation of inquiry-based learning changed
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since I started teaching. This will display application of proven practices while holding me
accountable for making informed decisions about inquiry based learning activities. Using the
lesson plan observations will allow me to reflect on what was planned to what actually happened
and how to best change my teaching practice. The reflections will allow me to see through the
eyes of another and analyze my teaching from their experiences. Daily feedback is crucial and I
make note of these reflections by making a collection of them in my Google drive. Determining
beneficial and ineffective decisions about my implementation will be used through this feedback.
CHAPTER 4
FINDINGS
Research Questions
In this chapter I begin to disseminate the findings of the action research that has taken
place throughout the duration of my student teaching experience. I will start my results section
by using the data I gathered from lesson plans, journal reflections, and class recordings to answer
the research questions proposed in chapter 3 of this paper. These questions are as follows: How
has my incorporation of culturally responsive pedagogy changed since I started teaching? How
does my teaching reflect best practices for high school science? Finally, how has my
implementation of inquiry-based learning changed since I started teaching? The results allowed
me to assess my own teaching practice and helped me to better understand how I can improve
my teaching. The questions discussed in the previous chapter helped to guide me in my action
research. My experience as a student teacher took place as a high school biology instructor in a
traditional classroom setting. By answering these questions using the data I have gathered I will
be able to find the most effective high leverage practices implemented in my classroom, how
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these were best implemented in a science specific pedagogy, and how my practice matured
during the duration of my student teaching.
Coding Process
I developed a coding system to track my themes as I analyze my lesson plans,
observations from teachers and read through my teaching journal of interactions with students. I
grouped anything that could be related to culturally relevant pedagogy under this specific theme
as well as anything that could be considered related to culturally relevant pedagogy, such as
spending time to get to know the students better. I have grouped anything that is representative of
a best practice under this specific theme. Lastly, I have grouped everything that incites scientific
inquiry under this theme. My goal in doing this is to see how much I used these practices and
how that use has changed over time. I have quantitative data I gathered from the lesson plans I
wrote before teaching classes. These are by no means accurate of what happened while teaching,
as they reflect what I was planning on teaching instead of what was actually taught. By
correlating the quantitative data gathered from them and comparing it to the qualitative data from
my post instruction reflections I could strengthen my findings in these areas.
Data Analysis Questions One: How has my incorporation of Culturally Responsive
Pedagogy changed since I started teaching?
The primary piece of evidence for this question came from my lesson plans. I have
created and refined several lesson plans over the course of two years and my student teaching
experience along with my own growth, have dramatically shaped my understanding of culturally
relevant pedagogy. I found that I did not incorporate culturally relevant pedagogy into my lesson
planning as much as I would have liked to, but I have learned how to do a better job of this
moving forward. The following is a summary of the findings regarding how culturally related
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pedagogy can be seen in my lesson plans and from the observation notes that I received from my
cooperating teacher. I included a chart which describes the ethnicity makeup of my room to start
this section because it is an important piece of context to consider when reading this research.
Understanding the makeup of the room brings to light the differences and intentions behind the
actions that I have taken within my room. I have also included a whole school pie chart and
gender graph which describes the entire school as a whole. Comparing these two charts and
finding similarities and differences is a key within my research. Excerpts from all of these are
included in the text.
Table of Ethnicities in my Classroom

Total Students

182 students in total within my classroom throughout
all my classes.

Hispanic

131 hispanic students which is about 72 percent of
the student population. Of these students 74 are
receiving ELL services.

White

20 which is 11 percent of my total classes.

African American

8 which is 4 percent of my class make up.

Native Hawaiian/ Pacific Islander

9 which is 5 percent of my classes.
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Asian/ Other

15 which is 8 percent of my total class population.

Figure 1: Distribution of Student diversity and gender distribution within the school I teach at.

Formal Lesson Plans
The lesson plans may have been one of the best indicators of data as they showed the
methods and reasoning for the actions that were to take place in class and were the best example
of how the feedback from other sources was understood and implemented for the subsequent
lessons. The amount of data presented on the lesson plans also provided a more substantial
source for determining the evidence and coding process. While I included Culturally Responsive
Teaching as a focus in my theoretical section of my lesson plans, I found that there was little use
of any sort of culture within my instruction at certain times throughout the year. Thus, many
examples of Culturally Responsive Teaching were impromptu.
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Figure 2: Excerpt from my lesson plans identifying what I know about students and their
families.
The culturally relevant pedagogy practices that are most clearly present here are allowing
students alternative methods to display their learning, providing opportunities for student voice,
and fostering the ability for students to connect learning to their lives outside of school. Making
a connection of already known material is essential for student understanding. “Students need a
personal connection to the material, whether that’s through engaging them emotionally or
connecting the new information with previously acquired knowledge.” (Briggs, 2022). This
example allowed students to identify one trait and investigate that trait's heritage throughout their
family.

Figure 3: Excerpt from lesson plan making a connection between students' lives outside of the
classroom. This one comes from our unit 6 which incorporates the topic of Evolution into our
discussions.
Cooperating Teacher Observation Reflections

61
Culturally Responsive Teaching was on my mind when developing lesson plans for my
students, many of which were people of color or from another marginalized group.
Acknowledging the heritage of these students and understanding the different approaches
that can be implemented to better reach these students was important in developing appropriate
and engaging lesson plans. One benefit of having the lesson plan template structured to
include a section for how diverse learners are addressed is that it highlights the makeup of the
student population and forces the teacher to think about what dynamic may be missed during
instruction. I was distinctly aware of my Latinx students and my African American students in
my classes. All students that were able to attend were always recognized for their contributions
to the classroom and encouraged in their work. While I included Culturally Responsive Teaching
as a focus in my theoretical section of my lesson plans, I found this more difficult than I
expected. Much of my teaching focuses on the exploration of real-world problems. Thus, the sole
examples of Culturally Responsive Teaching were impromptu and stemmed from discussion and
questions that were asked by students.

Figure 4: This excerpt comes from a cooperating teacher observation reflection and indicates
the positive relationships I have made with students.
Creating a relationship with students helps with classroom management and
understanding their thinking at a deeper level. When we create this relationship mutual respect is
shown and students show responsiveness to my teaching in more ways than one. As you can see
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from figure 3 students were engaged and responsive to the learning that took place. Creating this
bond helps to bring in culturally relevant material that can be easily used to hook students into
the learning process.

Figure 5: Excerpt from a cooperating teacher observation that describes my classroom
environment.
The reflection points out the interaction within the room and the support I show all
students with their learning. In order to gain students’ respect and hold them accountable one
needs to understand the whole student. This includes building on the relationship side of the
students and getting to know who they are as individuals. The excerpt below shows the results of
a survey that was voluntarily taken in my classroom showing the results of relationships I have
built with students.
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Figure 6: The excerpt is a voluntary survey that students have the opportunity to take if they
chose with a question about my relationships with them.
Data Analysis Question Two: How does my teaching reflect Best Practices for high school
Science?
The primary piece of evidence for analysis of my incorporation of evidence-based
practice comes from the observations from staff members that I work with and my university
supervisor. These observations are useful because they come from highly experienced master
teachers and people who work regularly with students. Evidence-based practices are familiar to
them and are part of the expertise they offer. The primary evidence-based practices that can be
seen in the following analysis are using focused feedback, regular checks for understanding,
accessing prior learning, and modeling how assignments should be done. It was very useful to
hear from these individuals about how I was doing in this regard. In most instances I found that I
did plan on incorporating evidence-based practices that may not have worked as I hoped.
However, the two main practices that I seem to deploy regularly are modeling how something
should be done for students and stopping direct instruction to check for understanding while
teaching a lesson.
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Observation Commentary
Throughout my lessons, I would make shorthand notes of moments that stuck out during
the lesson, such as an opportunity missed, candid moments from the students, and any
information or feedback received from teachers that observed my lessons. After the lessons,
these items were compiled and coded to see what keys could be identified to help my growth.

Figure 7: Excerpt from an observation that was done by a teacher when watching a lesson
taught in my room.
As you can see from figure 7 above there were many high-level practices that were used
during the lesson. The lesson was sequenced for student understanding in order to help build the
unit that was taking place. My movement around the room allowed me to attend to each student
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as needed; therefore, everyone was able to have a chance to show me what they were capable of.
They also noted that the time that was given supported the students' thinking and additional
understandings were developed through questioning.

Figure 8: This expert is from a lesson plan that shows the best practices they I planned to use to
support all students within my classes.
My school routinely practices extending accommodations for IEPs and 504 plans to all
students, much of this was modeled for measuring during our PD’s where I had an opportunity to
prepare and teach my own lesson plans in my own classroom. When referring to students with
accommodations, each lesson plan states that students are “given additional time to complete
assignments as well as multiple attempts as needed.” Many of the other accommodations, such as
preferred seating, quiet spaces to work, and breaks upon request were new this year due to
distance learning taking place last year.
Flexible groupings were the most complicated high-level practices I used that could be
monitored for results. Flexible groupings are a necessary aspect of a successfully differentiated
class; they would be hugely beneficial to the social emotional well-being of students if they
could interact in smaller group settings. There are many ways to structure these groups within
my room, one was to create groups based on academic skills. This way was clunky, required a lot
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of planning, and students had difficulties with joining other groups of students they are
unfamiliar with, but I was able to use this way to greatly affect learning and students pushing
each other's learning.
The lessons that were rigorously planned and differentiated to use flexible groupings
worked great and promoted an inclusive learning environment. Other HLP’s that were used in
my classroom settings, is to have students think, pair, and share with a partner, or join a table
group for a group activity. I found that assigning roles within groups was more beneficial than
directly assigning work to them.
Mentor Teachers and Others That Have Observed My Teaching
Interactions with Students

Figure 9: Expert from a mentor teacher who observed my lesson and has given feedback in the
given areas.
The figure above is similar to figure 7 and incorporates different best practices that were
seen throughout the lesson. Although I can always build in this area and implement new and
improved practices into my teaching there are many that stand out above. Scaffolding my lesson
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while prompting learners to engage fully is something that I would like to improve more as I
mature in this profession.

Figure 10: Excerpt from a mentor teacher after observing a lesson that was taught in my room
later in the year than the previous excerpt.
This feedback shows how the interactions with students have grown throughout the year.
Granted, having more time to get to know the students helps with relationship building, I have
developed structures in place that make students feel welcome and comfortable in my room. This
in turn promotes learning and increases engagement within the classroom.
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Figure 11: Excerpt from a lesson plan which explains how I will model my thinking for a bird
beak lab in our Evolution Unit 6 material.
Modeling and gradual release are necessary parts of disciplinary literacy but require very
different skills and actions on the part of the teacher than simply finding and assigning sources
for students to learn from. Though these HLPs are not particularly engaging in their own right
they are necessary to scaffold student engagement in science. Therefore, in a sense, these are a
precursor to successful science learning and should be used simultaneously with high quality
sources so students can practice their science skills while also learning from and engaging with
the content. I purposefully structured modeling and gradual release into my lessons, as you can
see below during content heavy lessons early in the term. Modeling and gradual release are not
only necessary to build science skills but are fundamental in building academic language skills as
well. Since much of historical science writing is around building and supporting arguments with
historical evidence students need to have those functions modeled and scaffolded to practice their
use. In this lesson shown below I modeled the first in a series of gradually more complex
questions students were asked to answer using the sentence frame provided. As the questions got
more complex, I released my support as students were able to practice and receive feedback.
During this return to school year gradual release has looked much different than in the
past. Considering the interactions of students with school and material was at a range that was
unimaginable last year during the pandemic students are at varied levels that have not been seen
before.
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Figure 12: Expert from a lesson plan that was observed that relates to what was taught in figure
10.
As you can see I meticulously planned the structure of what I wanted done during this
learning segment which sat well with students. Without the intentional planning of activities and
using strategies of best practice students start to understand how organized and the effort you are
putting towards their learning.
Data Analysis Question Three: How has my implementation of inquiry-based learning
changed since I started teaching?
Similar to the evidence-based practices section, the scientific inquiry portion of my
research seems to have been present, but not necessarily included in the planning portion of
things. The primary form of inquiry, and arguably the simplest form, typically took the form of
me posing a question to the student to get them thinking about what we were going to talk about.
Different forms of inquiry can be seen in the lesson planning and teaching lesson plan entries as
well as in the observations from my teaching peers. Overall, including and planning for scientific
inquiry is something that I need to spend considerably more time becoming familiar with and
better at.
Observing My Own Teaching Practices and Interactions with Students

Using reflections after teaching a lesson and observations from my cooperating teacher I
found many instances during my time teaching that have positively and negatively impacted my
practice. Grouping these observations into categories helps me hone in on what went well and I
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should continue doing and what needs to be improved upon. These reflections are the best way to
implement best practices into my room where they become second nature. Everyday something
new comes up and having a tool to use is essential to keeping the flow of the day on track.

Figure 13: Excerpt from a cooperating teacher observation towards the end of the spring term.

As you can see from figure 13 many positive practices were seen and used during the
lesson that was being taught. The first noticeable improvement is in the area of my learning
targets and making them measurable. When students know what is expected of them for the day
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they are able to stay on track and feel accomplished when they leave the room. The second is the
way I move around the room has dramatically improved throughout the year.

One thing I wholeheartedly believe is that nothing is benefitted from shaming students
for incorrect answers. While correct answers often receive recognition with a response of
“good”, “great job”, or “nicely done”, I prefer to respond to incorrect answers with questions. By
asking a student their methods for arriving at an answer, teachers can have better insight to where
the confusion may lie at the start of the year. Giving students equal opportunities to utilize me as
a support shows each student that I am invested in their learning. I would like to improve on my
checks for understanding where students can see progression throughout the period more often.

Lesson Plan Observations

Lesson plans are a great way to lay out the foundation of what you are doing for the day
and even the unit. While the lesson plans we use in the teaching program are a bit tedious, using
them to explicitly explain what you are expecting for the day makes the teaching candidate go
into more detail with elaboration. This helps to find errors and areas that could be improved later
or the following year. I often found myself making revisions between teaching classes due to
teaching the same lesson twice daily and four times weekly. This gave me time to improve tasks
throughout the day to become more efficient and effective.
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Figure 14: Excerpt from a lesson plan during the winter term of the teaching practicum.

Figure 14 shows the improvement that I have made when creating lesson plans for my
Biological Systems class. The elaboration within the lesson plan shows that I am starting to
anticipate the students' learning and road bumps along the way. Using this best practice helps
with students' understanding of inquiry and helps them begin the learning smoothly instead of
having to jump around when I have not planned correctly.
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Figure 15: Expert from a post observation from a colleague who observed a teaching segment.

The figure above shows an observation into the inquiry that took place in my class.
Students were asked to do an investigation into the traits that their own family possesses and
have passed down to them. Using this inquiry-based science action, students are able to use an
investigative approach to learning where they are provided with opportunities to investigate a
problem, search for possible solutions, make observations, ask questions, test out ideas, and think
creatively and use their intuition. This also allows for more hands-on learning opportunities
which is the major push for education.
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Figure 16: Excerpt from an observation that my university supervisor did during winter term
2022.

The figure 16 above shows many well used teaching methods that promoted an inquiry
based learning environment within my classroom. This particular lesson we incorporated
adaptations into our evolution unit through lab investigation. You can see from the observation
notes about my lesson plan that students developed a good understanding of the material through
an inquiry based question that students were asked to find the answer to.

Cooperating Teacher Reflections

Figure 17: Excerpt from a Cooperating teacher's observation of a lesson taught during the
spring term of 2022.

In the Observation Feedback from my Cooperating Teacher after the lesson, they noted
that I “model my own thinking and have a great gradual release routine to allow students to think
independently”. In my Observational Notes, I had instances where a student’s question was
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answered with an advancing question. For example, a student asked if incomplete dominance
was the same and Co-dominance and I asked “Could you use a worksheet of reflections to do the
same for each? How would that look?” Part of this ability to respond quickly was due to
anticipating student questions within my lesson plans.

Unanticipated Findings

During my time in the classroom many obstacles have come my way each and every day.
One of the biggest challenges for my science classes this last year has been the introduction of
embedded honors within the regular curriculum. This is a blessing and a curse within itself
during my instruction. The level of difficulty and time needed to be spent in order to successfully
teach these courses is immense due to the learners that are within the room at a certain time. This
ties into the gradual release process mentioned earlier in this chapter and the rigor of creating
outlets for all levels of learners within the environment. I did not anticipate the amount of time
some students would have after giving work time in class. Certain students who are very
intellectually sound tended to finish any and all assignments early with the need for more
challenging material. Having an outlet for them that is not just more work became a burden
while also helping students that needed more attention given by me on the basics. Next time I
will be sure to have extensions of the material for these students who choose to do so.

Summary
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Currently, my practice as a professional teacher is not yet where I would like it to be. I
have been alerted by my research as to the areas in which I must improve. I believe that as a
science teacher I need to spend more time professionally developing my use of scientific inquiry
and becoming a better user of evidence-based practices as well. I was the most successful in my
culturally relevant pedagogy, but still have a long way to go regarding that area. I believe that
from what I have understood through my action research project findings the area that I could
start to begin improving these practices would be doing a better job of integrating them into my
lesson planning. I am not yet the strongest lesson planner that I hope to be and this is another
area of growth that I must consider as I enter my career as well. Incorporating high quality
teaching practices into my lesson planning will not only improve my teaching but my ability to
plan for every situation as well. To be clear, the answer to all three of my research questions is
simple: I must incorporate all three of these practices more significantly in the planning stage of
my teaching and then begin to work on executing them well within the classroom setting. I am
encouraged by what I have learned this year in being a student teacher as well as what I have
learned about myself through this action research project. I am excited to begin incorporating
action research into my everyday teaching and set myself on the path of always learning.
Through this I hope to become a better teacher for my students.
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Chapter 5
Discussion and Conclusion
Research Questions
The purpose of this research was to analyze and assess my own use of culturally relevant
pedagogy, evidence-based practices, and scientific inquiry. I set out to better understand how my
use of each of these categories changed over time. I was not analyzing how well I executed these
practices, rather I was simply looking at whether I did employ them and if so, how often did they
occur in my teaching. I have known for a long time that working with students to develop their
abilities in science and to increase their interest in the subject was going to be a rewarding
endeavor, but I was previously unaware how much insight a process like action research could
provide for my own teaching.
Culturally relevant pedagogy is defined through my eyes as looking at my own teaching
approach that can better inform the reasoning behind why I do the things I do when
teaching. This is a way of focusing on both the academic and personal success of students.
Culturally relevant pedagogy is a very broad term and can be difficult to identify, however, I
believe that I have witnessed what the culturally relevant approach entails within my teaching
from time to time during my student teaching experience. Evidence-based practices are those that
research has backed up as having produced positive learning impacts for students. Again, this is
a broad term that can cover a multitude of practices. The ones that I tend to use the most are
regular checks for understanding, consistent focused feedback, and modeling how to do work for
the students. Finally, scientific inquiry can be defined as simply teaching science in a way that
promotes the study of the natural world and often deals with explanations based on evidence that
students have found. In other words, creating situations where students can truly be scientists.
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Inquiry is difficult to do well but can be as simple as asking a question that invokes curiosity
within the students and gets them excited about not just learning science but performing
research. In the following conclusion I discuss the results of the research questions that I have
defined here, the implications of this research, the strengths and limitations of this study, the
potential impacts for my future teaching and my concluding statements.
Research Question Results
The findings regarding culturally relevant pedagogy and my own teaching showed a
variety of results. While there are many areas of strength due to, thoughtfully incorporating these
practices, they were far and few between after looking over the results. I understand that I am
thinking about this concept regularly throughout my student teaching experience and employing
this practice as much as I am able. However, there is a definite lack of intentional planning that is
going on. This is an area in which I can improve in all regards. While I have acknowledged the
different cultures and identities of the students within my classroom, I did actively include
planned pieces of that within my instruction and found areas that I did not that worked. Some
creative lesson planning to include Spanish into my curriculum may go a long way in reaching
my emergent bilingual students and although I did some of that from time to time, it was not
embedded into the lesson plan. The activities within my lesson plan were interactive from a
students standpoint in introducing different websites and applications that promote scientific
understanding, but I feel that creating a real-world connection to the students’ lives and interests
may have been even more impactful.
The second set of findings for evidence-based practices showed highs and lows
depending on the intentional planning that was put in place. I found that throughout my student
teaching experience I would regularly stop to check for understanding and model assignments
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for my students as well as provide focused and consistent feedback to my students. Yet while
these elements could be seen in my teaching journal as well as in the observations from staff
members at my clinical site, they were routinely absent from my lesson plans. Again, there is a
lack of detail when writing lesson plans that needs to be improved. I believe that my teaching
would benefit from clear and concise plans that include points to stop and use the practices that I
am researching here.
Finally, I have found that the area that I could potentially grow in the most would be
scientific inquiry. This could simply be another result of the challenge of teaching early in my
career, but inquiry practices were not easy to locate in all my data, teaching journal, lesson plans
and observations alike. They did improve over time as I began to teach more in my clinical
setting and have more experience planning, but overall, it was difficult to find true instances of
deep scientific inquiry. This is the area that needs the most improvement I believe. As I enter my
career and continue evaluating my own teaching practice, I hope to keep honing my use of
inquiry while teaching science.
Implications
The data gathered from this research shows that my teaching practices have several areas
in which it can improve. Culturally relevant pedagogy was the area that saw the clearest growth
in all areas, in my lesson planning, supervisor feedback and peer observations. The data shows
that I have yet to begin to master the use and implementation of both evidenced based practices
and scientific inquiry. The feedback I have received from my University Supervisor, my
Cooperating Teacher, the Mentor Coaches in building, and the students in my classroom has been
invaluable to how I perceive my abilities as a teacher and how I can improve on my practices as I
continue my career in education. While there is room for improvement in all aspects of my
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teaching and there are always adjustments that will need to be made, I need to narrow my focus
on what I can improve upon in the immediate future.
The use of culturally relevant pedagogy saw the greatest improvement over time. Perhaps
this is because I am in the high school setting and have been given the chance to lean into
this aspect of teaching more effectively than others. In the high school, setting equitable
practices and culturally relevant pedagogy are near the forefront of what is important at this
school and district. I am lucky to have been placed in such a diverse high school environment
because of this. I have learned that it is so important to consider every student’s background case
by case and cater my instructional practices to them as well as I am able. Individualized
education is a key factor in this.
The use of evidence-based practices has been significantly more challenging for me to
see in my teaching practice. Due to Distance learning taking place last year, it is a challenge in
and of itself but trying to incorporate high quality best practices into that is an even further step
that many master teachers are struggling with after coming back in person. I look forward to the
opportunity I will have to continue growing in this area when I enter my career as a teacher.
Evidence based practice is something that I am interested in and want to continue to develop as I
grow in my teaching practice.
Scientific inquiry is perhaps the most difficult area to see growth in during the year of
entering back to school. Inquiry is much easier to accomplish when students are in the classroom
where they can work with peers to work alongside but proves difficult after a year of
non-engagement from many. Fostering inquiry has been a real challenge when it comes to
teaching this year while challenging students and the abundance of outburst of behaviors. Many
colleagues have yet to truly figure it out successfully this year. The challenge is heightened by
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the fact that student resources are limited and much of the focus, regarding resources, for this
year was simply getting students back into the classroom. Inquiry is something I continue to
learn and lean heavily on my teaching peers when I enter my classroom for the first year at least.
I am particularly excited to grow in this area when teaching science.
Strengths and Limitations
This research has had both strengths and weaknesses throughout the academic year. The
clearest limitation was the fact that our country is amid a post-pandemic and all learning is taking
place after a year online. Distance learning has been something that not only I had to learn to
navigate last year, but all staff within the school system have also had to learn to overcome. Our
school district has also made it clear that students were not required to turn on their cameras.
This formed social anxiety and fear of social setting for many students coming back and sharing
was none existent. Spacing within the room between students also caused many obstacles that
crippled social interaction. It is hard to assess how a practice is changing over time when the
only data you must observe is from such a small sample. It was also incredibly challenging
for me to visualize this project without more quantitative data for analysis. In my past research
for my biology undergrad, I was able to plan out exactly what data I was going to collect and
attend to every detail. Additionally, I had plenty of time to perform practice runs for whatever it
was that I was researching, and I typically only focused on one question that I was trying to
answer rather than three. I found it difficult to balance all other responsibilities that were laid
before me as well. It has been overwhelmingly challenging to create high quality action research
while student teaching forty hours a week, lesson plan for several units, accomplish other
schoolwork, complete the edTPA assessment and deal with challenges outside of school such as
coaching sports for the school and other responsibilities to family. I truly feel that if I were given
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the time and opportunity to exclusively do this research, I would have had stronger results with
more quantitative data to prove the facts through extensive analysis. Finally, another difficulty
was in finding a topic I was truly passionate about. The topics that I did choose are incredibly
important to my practice, and them not being my first choice does not in any way diminish their
importance to greater teaching. I simply wish that I could have chosen to research something that
I was able to select and I felt was important to make a greater difference.
Within the limitations that did arise, students were some diffinitally strengths that were a
positive product. The transition from distance learning has led to many teachers truly finding
themselves in the learning role once again. A powerful reminder that even expert teachers have a
lot to learn. We are truly never at the point where we are finished learning. That is an exciting
sentiment. Another strength was found in some of the student’s abilities to adapt to this difficult
year. I have witnessed students who did not believe in themselves and did not think that they
could accomplish anything due to not having success last year, rise from that doubt and
overcome massive challenges and see themselves as true learners for the first time in many
months. It has been inspiring to see my students break down walls that may never have
fallen due to the challenging years that we have had.
Impacts for Future Teaching
The primary impact that I hope this research has on my future teaching is that I continue
to assess my own teaching. I have found that it is helpful to select one area to truly focus on and
evaluate how I am doing in this area. In my career I will have significantly more long-term
opportunities to hone my own teaching practice and continue to improve my practice. I will also
be able to lesson plan as part of my career rather than something that I must accomplish as
schoolwork. This will give me greater flexibility in not only my time, but the kind of lesson
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planning that best suits me instead of having to fill out a template. The greatest boon to me from
performing this research was the opportunity that it provided me to work alongside professionals
in the practice of teaching and learning from them. This is something that I am excited to
continue doing as well in my teaching career. I enjoy working and collaborating with my peers
and finding unique solutions to challenges that arise in the day-to-day life of a teacher.
Concluding Statement
I am pleased to better understand the areas that I can truly seek growth in. As I stated
above, it is encouraging to know that there is genuinely never a point where I am finished
learning. I am excited to enter my career and be able to put these practices to the test and start on
the pathway to becoming a better teacher. I have seen growth in my culturally relevant pedagogy
and continue to learn in this area. I have seen less growth in my ability to implement evidencebased practices and scientific inquiry and am eager to learn more in these areas. Overall, I have
located some areas in which I must focus on to become a master teacher. I have a lot of learning
left to do, and the prospect of that excites me. I cannot wait to help inspire students to believe in
themselves and understand that they are incredibly capable learners. I have cherished the time
that I have gotten to spend working with students and faculty at my student teaching site. I owe
any success I find as a teacher to them and continue to be thankful for the experience that I have
been lucky enough to have attended my high school. I hope to continue my job in this
environment and work with a group of excellent teachers, serving incredible students and making
a difference along the adventure.
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